Interleukin (IL)-10 is important for regulating inflammation but whether it protects against infectionrelated deficits in cognitive function is unknown. Therefore, the current study evaluated sickness behavior, hippocampal-dependent matching-to-place performance and several inflammatory cytokines and neurotrophins in wild-type (IL-10 +/+ ) and IL-10-deficient (IL-10 À/À ) mice after i.p. injection of lipopolysaccharide (LPS). Additionally, morphology of dendrites of pyramidal neurons in the dorsal CA1 hippocampus was assessed. Treatment with LPS increased IL-1b, IL-6, and tumor necrosis factor a (TNFa) mRNA in all brain areas examined including the hippocampus, in both IL-10 +/+ and IL-10 À/À mice but the increase was largest in IL-10 À/À mice. Plasma IL-1b, IL-6 and TNFa were also higher in IL-10 À/À mice compared to IL-10 +/+ mice after LPS. Consistent with increased inflammatory cytokines in IL-10 À/À mice after LPS treatment, were a more lengthy sickness behavior syndrome and a more prominent reduction in hippocampal levels of nerve growth factor mRNA; brain-derived neurotrophic factor mRNA was reduced similarly in both genotypes after LPS. In a test of hippocampal-dependent learning and memory that required mice to integrate new information with previously learned information and switch strategies to master a task, IL-10 À/À mice were found to be less efficient after LPS than were similarly treated wild-type mice. LPS did not affect morphology of dendrites of pyramidal neurons in the dorsal CA1 hippocampus in either genotype. Taken together the results are interpreted to suggest that during peripheral infection IL-10 inhibits sickness behavior and tribulations in hippocampal-dependent working memory via its propensity to mitigate inflammation. We conclude that IL-10 is critical for maintaining normal neuro-immune communication during infection.
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Introduction
Interleukin (IL)-10 is a prototypical anti-inflammatory cytokine in that it inhibits production of inflammatory cytokines such as IL1b, IL-6, and tumor necrosis factor alpha (TNFa) (Moore et al., 2001; Strle et al., 2001 ) and promotes the release of other antiinflammatory cytokines including IL-1 receptor antagonist (IL1ra) (Howard et al., 1992) . In the brain of rats IL-10 has been shown to reduce IL-1b and TNFa after traumatic brain injury and improve neurological recovery (Knoblach and Faden, 1998) . Furthermore, infarct volume produced by middle cerebral artery occlusion was exacerbated in IL-10 knockout (IL-10 À/À ) mice compared to wild-types (Grilli et al., 2000) , and addition of recombinant murine IL-10 to primary cortical or cerebellar granular neuron cultures from IL-10 À/À mice prevented neuronal damage induced by excitotoxicity (Grilli et al., 2000) . In the brain IL-10 also appears to inhibit the development and progression of chronic neurodegenerative diseases. For example, the onset of neuroinflammation and progression of prion disease was accelerated in mice deficient in IL-10 (Thackray et al., 2004) . Interestingly, individuals with a polymorphism in the IL-10 promoter that results in lower levels of IL-10 have a higher likelihood of developing multiple sclerosis (de Jong et al., 2000) and Alzheimer's disease (McGeer and McGeer, 1996) . Collectively, these findings on brain injury and neurodegenerative disease indicate that IL-10 in the brain is an important counterbalance to the inflammatory response, which is injurious if unchecked.
During a peripheral infection, the immune system conveys a message to the brain and microglial cells respond and produce inflammatory cytokines that induce a behavioral response that is ordinarily adaptive. Excessive production of inflammatory cytokines in the brain, however, can cause behavioral pathology (Dantzer et al., 2008; Sparkman and Johnson, 2008) . When lipopolysaccharide (LPS) was administered to mimic a peripheral infection, old mice experienced an exaggerated inflammatory cytokine response in the brain and exhibited signs of behavioral pathology, including prolonged anorexia (Godbout et al., 2005) , depressive-like behavior (Godbout et al., 2008) 
